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Weight,        Specific         Water
,     ,           equiva-
grams           heat             lent
Steel (bomb)..................   3946.4 X 0.1097 =  432.92
Brass (bucket)................     732.9X0.0930=   68.16
Lead (gasket), mercury (thermometer), platinum (tray and
supports)..................       81.6X0.0324=     2.64
Enamel (lining of bomb).......       20.0 X 0.2045 =     4.09
Glass (immersed portion of ther-
mometer)...............,..       11.5X0.1988=     2.29
Oxygen (in bomb).............       14-0 X 0.2175 =     3.05
Water (in bomb)..............        3.0 X 1.0000 =     3.00
Total....................                              =516.15
This shows a difference in water equivalent, as compared with the average of the fifteen determinations given above, of 16.15, and this method is therefore subject to considerable error, as it is almost impossible to accurately weigh each portion of the bomb. This error is accentuated in the MAHLER bomb where the weight of the porcelain or enamel lining can be estimated only, and, besides this, no accurate method has been found for making allowance for those portions of the bomb, bucket, and agitator which are not immersed in the water.
The second, or electrical method, JAEGEB and VAN STEINWEHR, is capable of a very high degree of accuracy, it being used for fundamental determinations of the heating values of the standard naphthalene, benzoic acid, and sucrose, or sugar cane. This method, however, requires the installation of very expensive electrical measuring instruments, and is therefore not applicable to the average laboratory.
The third, or method of mixture, SOMERMEIER, is very widely used, but the Bureau of Mines1 states that a serious objection exists against its use due to the experimental difficulty of determining the exact temperature at which the warmer or colder water is introduced, and that the conditions of standardization differ from those which usually prevail during an actual combustion determination, thus introducing uncertainties in the correction for "heat losses."
In the fourth, or differential method, the water equivalent of the ordinary type of bomb calorimeter is difficult of accurate determination by varying the amount of water contained in the calorimeter bucket; this being due to the fact that a variation in
1 Tech. Paper 8, Bureau of Mines, STANTON and FIELDNER.